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1. 

This invention relates to gamma-lactones Of 
2,2-dihalogeno-4-hydroxyalkanoic acids and to a 
novel method of preparing the same. More spe 
cifically the invention relates to the preparation 
of such lactones having the formula 

O C-CX-CH-CRR' 

from 2,2,4-trihalogenoalkanoicesters of the gen 
eral formula, RO-CO-CX2-CH2--CXR'R'', 
wherein each X is one of the halogen atoms 
chlorine or bromine; R is a lower alkyl group 
(e.g., methyl, ethyl, propyl); and R. and R' may 
be one of the radicals hydrogen and lower alkyl 
(e.g., methyl, ethyl and propyl). . . " 
The 2,2,4-trihalogenoalkanoic esters which are 

the starting materials for use in our invention 
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2 
action is carried out in the presence or absence 
of an inert diluent. The reaction of our inven 
tion is illustrated in (4) below: 
(4) 

5 . . . FeCls Ro-Co-CX-CH-CR'R''-X 
ex-oil-fir + RX 

The products can be isolated and purified by ex 
traction, fractional distillation and/or crystalli 

: Zation, - - - - - - - - - - - - - - - - - 

We have found that despite the well-known 
: lability of the alpha-halogen atoms in alpha 

halogenoalkanoic acids, esters, etc., the alpha 
15 halogen atom of our starting material does not 

: participate in the reaction of our invention, par 
... ticularly where R' and/or R'' are alkyl groups, can themselves be readily prepared by heating at ... so, the resulting alpha, alpha-dihalogeno-gam 

25-120° C., a delta 1'-olefin, that is, a monoole- o finic hydrocarbon, having a terminal methylene 20 ma-lactones can be modified by suitable reactions 
group and being of the type CH2=CR'R'', where 
in R and R'' are as previously defined, with from 
1 to 20 molar equivalents of a trihalogeno-acetic 
acid ester RO-CO-CX3, wherein R and X are 
as previously defined, in the presence of a source 
of free radicals, e.g., a peroxidic compound, such 
as benzoyl peroxide. This is illustrated by re 
action (1) below: 
(1) 

- free radicals 
RO-CO-CXs -- in CH2=CR'R' - 

L l 
in being a small integer, e. g., 1-5. Those prod 
ucts of the above formula in which i-1 are those 
employed in our invention. 
The method of our invention consists in heat 

ing such a 2,2,4-trihalogenoalkanoic ester start 
ing material at from 25° C. to 150° C. for from 1 : 

40° 42.97%). w to 24 hours and advantageously with a catalytic 
amount, e. g., 0.05 to 5.0% by weight based on 
the weight of the ester, of an acidic catalyst, 
Such as sulfuric acid, p-toluenesulfonic acid and 
especially a polyvalent metalhalide of the Friedel 
and Crafts type, whereby an alkyl halide RX is 
lactOne. 
acting under the conditions of heating, include, 
for example, zinc chloride, borontrifluoride, an 
timony pentachloride, stannic chloride, and fer 
ric chloride, the latter being preferred. The re 

... involving the alpha-halogenatom or atoms, such 
, as hydrolysis, alkylation and dehydro-halogena 
tion. Hence these lactones provide intermediates 

... for the synthesis of a wide variety of organic 
25. compounds and they find particular use in the 

preparation of pharmaceuticals. 
The following example discloses our invention 

in more detail. All parts are by weight. 
Eacample 

30 The starting material used in this example WaS 
prepared as follows: 
A mixture of 1150 parts of ethyl trichloroace 

tate, 106 parts of isobutylene and 14.5 parts of 
benzoyl peroxide is heated with agitation in a 

35 pressure vessel at 70° C. for 48 hours. The re 
action mixture is fractionally distilled to yield 
206 parts of the new compound ethyl 2,2,4-tri 
chloro-4-methylpentanoate, b. 81-3° C./2 mm.; 

- n20 1.4688; chlorine content, 42.68% (theory, 
A portion (123.69 parts) of the ethyl 2,2,4-tri 

chloro-4-methylpentanoate, prepared above, is 
mixed with a catalytic quantity (ca. 0.1 part) of 
anhydrous ferric chloride and heated at 120° C. 

- ide RX is 45 for 12 hours, during which ethyl chloride is split off and the ester is converted to the gamma 
These metal halides, which are acid 

formed as a by-product. The reaction mixture 
is then cooled to room temperature and it solidi 
fies upon standing. The crude lactone of 2,2-di 
chloro-4-methyl-4-hydroxypentanoic acid, upon 

50 recrystallization from n-hexane, melts at 56.5-60° 
C. It can be further purified by steami distilla. 
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tion which yields 52.6 parts of this new lactone, 
m. 58-9 C.; chlorine content, 38.39% (theory, 
38.74%). A. 

In a similar manner the following reactions are 
carried Out: 
(a) free 
CH2=CH-CH3 - CEO-CO-CCl3 -> 

radicals 
heat 

CISO-CO-C Cl2-CH-CHCl-C3 -) 
Fe Cls 

O C-CCI2-CH2-CH-CH3 - Chs CI 
b 

(b) free 
CH=CH-CH-CH-CH + C2H5O-C-O-C Cls -- radicals 

heat 
a-d 

Fe Cl3 

O C-C Cl2-CH-CH-CH-CH-CH -- C2H5C1 

5 

0. 

5 
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Any 2,2,4-trihalogenoalkanoic ester may be 
converted to the corresponding gamma-lactone 
by means of our invention. Examples are: 
Ethyl 2,2,4-trichloro-4-methylpentanoate 
Methyl 2,2,4-trichloro-4-methylpentanoate 
Propyl. 2,2,4-trichloro-4-methylpentanoate 
Butyl 2,2,4-trichloro-4-methylpentanoate 
Ethyl 2,2,4-tribromo-4-methylpentanoate 
Methyl 2,2,4-tribromo-4-methylpentanoate 
Propyl. 2,2,4-trichloro-4-methylpentanoate 
Butyl 2,2,4-tribromo-4-methylpentanoate 
Ethyl 2,2,4-trichloropentanoate 
Ethyl 2,2,4-trichlorobutanoate 
Ethyl 2,2,4-trichloroheptanoate 
Ethyl 2,2-dichloro-4-bromo-4-methylpentanoate 
Having thus described our invention, what we 

claim and desire to protect by Letters Patent is: 
1. As a new chemical, a lactone having the 

formula, 

where X is one of the halogens chlorine and 
bromine, and R' and R'' are radicals of the class 
consisting of hydrogen and lower alkyl. 

2. As a new chemical compound, a lactonehav 
ing the formula, 

OC-C Cl-CH-C(CH3)2 

3. The method which comprises heating a 2,2,4- 
trihalogenoalkanoic ester of the formula 

Where X is one of the halogens chlorine and 
bromine, R is a lower alkyl group and R. and R' 
are radicals of the class consisting of hydrogen 
and lower alkyl under anhydrous conditions, and 
thereby converting said ester to a lactone having 
the formula, 

OC-CX-C-CRR 

Wherein X, R' and R'' all are as before. 
4. The method which comprises heating a 

2,2,4-trihalogenoalkanoic ester of the formula 

where X is one of the halogens chlorine and 
bromine, R is a lower alkyl group and R' and R' 
are radicals of the class consisting of hydrogen 
and lower alkyl in the presence of a catalytic 
amount of an anhydrous acidic catalyst selected 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

4. 
from the group consisting of Sulfuric acid, p 
toluenesulfonic acid and polyvalent metal halides 
of the Friedel and Crafts type and at a tempera 
ture of from 25° C. to 150° C., and thereby con 
verting Said ester to a lactone having the formula, 

-ox-or-gen" 
wherein X, R' and R'' all are as before. 

5. The method which comprises heating a 2,2,4- 
trihalogenoalkanoic ester of the formula, 

where X is one of the halogens chlorine and 
bromine, R is a lower alkyl group and R' and R' 
are radicals of the class consisting of hydrogen 
and lower alkyl in the presence of anhydrous fer 
ric chloride in an amount ranging from 0.05 to 
5.0% by Weight based on said ester and at a tem 
perature of from 25 C. to 150° C., and thereby 
converting said ester to a lactone having the 
formula, 

Wherein X, R' and R'' all are as before. 
6. The method of making the gamma-lactone 

of 2,2 - dichloro - 4-methyl-4-hydroxypentanoic 
acid which comprises heating ethyl 2,2,4-tri 
chloro-4-methylpentanoate under anhydrous 
conditions at a temperature at which it decom 
poses and thereby forming the gamma, lactone 
of 2,2-dichloro-4-methyl - 4 - hydroxypentanoic 
acid and ethyl chloride. 

7. The method of making the gamma-lactone 
of 2,2-dichloro-4-methyl - 4 - hydroxypentanoic 
acid which comprises heating ethyl 2,2,4-tri 
chloro-4-methylpentanoate in the presence of a 
Catalytic amount of an anhydrous acidic catalyst 
Selected from the group consisting of sulfuric 
acid, p-toluenesulfonic acid and polyvalent metal 
halides of the Friedel and Crafts type at a tem 
perature of from 25° C. to 150° C., and thereby 
converting said ethyl 2,2,4-trichloro-4-methyl 
pentanoate to the gamma lactone of 2,2-dichloro 
4-methyl-4-hydroxypentanoic acid. 

8. The method of making the gamma-lactone 
of 2,2-dichloro-4-methyl - 4 - hydroxypentanoic 
acid which comprises heating ethyl 2,2,4-tri 
chloro-4-methylpentanoate at a temperature of 
from 25 C. to 150° C. in the presence of anhy 
drous ferric chloride in an amount ranging from 
0.05 to 5.0% by weight based on said ethyl 2,2,4- 
trichloro-4-methylpentanoate. 

9. The method of making the gamma-lactone 
of 2,2-dichloro-4-methyl - 4 - hydroxypentanoic 
acid which comprises heating ethyl 2,2,4-tri 
chloro-4-methylpentanoate at a temperature of 
120° C. in the presence of anhydrous ferric chlo 
ride in an amount ranging from 0.05 to 5.0% by 
Weight based on said ethyl 2,2,4-trichloro-4- 
methylpentanoate and recovering the gamma 
lactone of 2,2-dichloro-4-methyl - 4 - hydroxy 
panoic acid from the resulting reaction mix 
le. 
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